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I.  Statement  of  Problem 

This  research  was  concerned  with  the  development  of  rational,  efficient  syntheses 
of  small  nido-carboranes,  their  metal-promoted  conversion  to  larger  clusters,  and  their 
incorporation  into  stable  organometallic  complexes  including  structurally  novel  triple- 
and  multi-decker  transition-metal  sandwich  complexes. 

n.  Summary  of  Important  Results 

1.  Designed  synthesis  of  nido-RR'C2 B4H6  "building-block”  carborane 
reagents.  The  method  developed  originally  in  this  laboratory,  involving  attack  of 
RC=CR'  alkynes  on  B5H9,  was  extended  to  generate  a  large  variety  of  C-substituted 
carborane  derivatives  including  bis-,  tris-,  and  cyclic  carboranes  as  shown.  These 
materials  were  prepared  as  potential  candidates  for  VHBR  testing  and  also  as  ligands  for 
the  construction  of  tailored  metal  sandwich  complexes,  described  below. 
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2.  Controlled  substitution  at  boron  in  R2C2B4H6  compounds.  A  regiospecific 
synthesis  of  B(2/4)-monosubstituted  derivatives  was  developed  as  shown,  thereby 
enlarging  still  further  the  range  of  nido-carborane  species  available  as  building-block 
reagents  (previously  restricted  to  C-substituted  derivatives  as  in  part  1  above). 


3.  Metal-promoted  fusion  of  polys  i.ituted  and  bulky-substituted  nido- 
carboranes.  Our  previous  studies  of  fusion  o*  C'2B4  carboranes  via  metal  complex 
intermediates  of  the  type  were  extended  to  the  boron-substituted 

species,  with  the  finding  that  fusion  does  occur  giving  the  corresponding  hexasubstituted 
C4Bg  clusters: 


R  =  Et,  CH2Ph 


Fusion  was  also  found  to  occur  even  with  the  bis-  and  triscarboranes  described  above, 
and  with  mono-  and  bis(chromium  tricarbonyl)  complexes  of  Ph2C2B4H6: 


(CH2)n 


(n  =6) 


FeCI2 


4.  Designed  synthesis  of  (C2B4)M(arene)  and  (C2B 3 )M( arene)  sandwich 
complexes.  Controlled  routes  to  crystalline,  air-stable  species  containing  cobalt, 
ruthenium,  osmium,  or  iron  were  developed.  "Decapitation"  (base-induced  removal  of  the 
apex  BH  unit)  of  the  C2B4  complexes  generates  the  corresponding  nido-C2 B3  species, 
which  can  accept  addition  metal-ligand  units  to  generate  triple-deckers  (see  following 
section). 
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5.  Designed  synthesis  of  triple-decker  complexes.  Routes  were  found  to  homo- 
and  heterobinuclear  triple-decker  sandwiches  containing  bridging  C2B3  cyclo-carborane 
rings,  including  the  first  such  species  incorporating  second-  or  third  row  transition 
metals.  Species  8  and  10  were  cry stallographically  characterized. 
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6.  Designed  synthesis  of  linked  multiunit  double -  and  triple-decker  sandwich 
complexes .  As  a  stepping-stone  to  electron-delocalized  polymers,  novel  fulvalene-based 
and  phenylene-linked  species  were  prepared  as  shown.  Structural  characterization  by  X- 
ray  crystallography  were  obtained  for  compounds  1,6,  and  1 0. 


© 


coci2 


double-decapitation 

MejfOtMej 


t 

Co 


Co 


la 

(minor) 


2 


-  8  - 


7.  Controlled  substitution  at  boron  positions  in  metal-carborane  sandwich 
complexes  and  construction  of  B-X-B  linked  poly(arene-metal-carborane)  systems.  It 
was  found  that  the  attack  of  alkyl  halides  on  (arene)M(R2C2B3H4)~  anions  proceeds  in  a 
manner  opposite  that  of  the  analogous  R2C2B4H5-  carborane  ions,  giving  exclusively 
B(5)-substituted  products,  as  shown.  This  finding  was  exploited  in  synthesis  to 

generate  novel  linked  multiunit  sandwich  complexes  as  illustrated. 
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